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Abstract 
Next generation screens of diverse dimensions such as the Pebble e-paper watch, Google’s Project 
Glass, Microsoft’s Kinect and IllumiRoom, and large-scale multi-touch screen surface areas, 
increasingly saturate and diversify the urban mediascape. This paper seeks to contribute to media 
architecture and interaction design theory by starting to critically examine how these different 
screen formats are creating a ubiquitous screen mediascape across the city. We introduce next 
generation personal, domestic, and public screens. The paper critically challenges conventional 
dichotomies such as local / global, online / offline, private / public, large / small, mobile / static, that 
have been created in the past to describe some of the qualities and characteristics of interfaces and 
their usage. More and more scholars recognise that the black and white nature of these dichotomies 
does not adequately represent the fluid and agile capabilities of many new screen interfaces. With 
this paper, we hope to illustrate the more nuanced ‘trans-scalar’ qualities of these new urban 
interactions, that is, ways in which they provide a range functionality, without being locked into 
either end of a scale. 
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Introduction	  
While the internet increasingly diffuses into everyday life, four generations of screens – (1) the 
silver screen, (2) TVs, (3) PCs and laptops, and (4) mobile phone screens – are being embedded 
across the city and used by urban citizens. These screens disperse into everyday urban spaces and 
provide an interface between the physical and the digital city that allows for a tighter and more 
fluent integration of ubiquitous, mobile and real-time applications. Although the early beginnings of 
this ongoing trend have been the subject of several studies internationally (Aurigi & De Cindio, 
2008; Eckardt, Geelhaar, & Colini, 2008; Foth, 2009; Foth, Forlano, Satchell, & Gibbs, 2011; 
Manovich, 2006; McQuire, 2008), research into new and emerging generations of screens is still 
scarce, and theoretical advancement is challenged trying to keep up with the fast paced 
development of technological innovations in this area. 
This paper seeks to start building the budding theoretical foundations for conducting the first 
holistic survey, review and appraisal of the next generation of screens and associated interfaces and 
devices from an interaction design perspective. In order for this survey to set itself apart, it seeks to 
employ a design research approach that incorporates not only elements of critical theory and 
cultural studies, but also interaction design, development, and evaluation. This research concept 
aims to locate screen formats and their interrelationships within the urban environment based on 
technical, social and discursive scales of investigation. The outcome of the survey will be what we 
call a ‘cartography’ of the urban mediascape that examines the new design opportunities and 
challenges afforded by next generation screens. 
The proliferation of screens is increasing exponentially: in our cities, domestic spaces, transport 
systems, vehicles, and on our bodies. These screens, displays and associated interfaces provide an 
almost ubiquitous gateway that connects the physical city and the digital city, but to what digital 
worlds are they connecting us? At a time when technical possibilities are almost limitless, this paper 
argues for contextualising future designs within a theoretical framework that sees technical capacity 
tempered by socio-cultural considerations. We aim to critically reflect on the process of the 
proliferation of screens collapsing the distance between technology, the city and the person.  
Screens are more than technical installations and artefacts; they are also culturally constructed 
environments: reflections of the way in which their presence is conceptualised by those who 
interact (or not) with them. In this way, cultural studies emphasise the emergence of screens by 
social practices of users and their contexts alongside the producers rather than applying a 
constrained analysis of user behaviour only (Hepp, 2004). 
Thus, research is required that provides an empirically grounded understanding of the way in which 
21st Century screens are understood by their users and non-users alike. What happens when screens 
become more in tune with human interactions? And in turn, what does it mean for the uses of these 
systems to become increasingly unhuman – or cyborg. As Biocca (1997) notes, “On our computer 
monitors we may be just beginning to see a reflective surface that looks increasingly like a mirror. 
... Like Narcissus looking into the pond, we are captured by the experience of this reflection of our 
bodies. But that reflected body looks increasingly like a cyborg.” 
We will first set the scene by pointing to some previous research studies relevant to urban screens. 
We then briefly introduce our three categories of next generation screens, followed by a discussion 
that critically challenges conventional dichotomies such as local / global, online / offline, private / 
public, large / small, mobile / static, that have been created in the past to describe some of the 
qualities and characteristics of interfaces and their usage. More and more scholars recognise that the 
black and white nature of these dichotomies does not adequately represent the fluid and agile 
capabilities of many new screen interfaces. With this paper, we hope to illustrate the more nuanced 
‘trans-scalar’ qualities of these new urban interactions, that is, ways in which they provide a range 
functionality, without being locked into either end of a scale. 
Background	  
The availability of cheap LCD and LED / OLED technology has given rise to a proliferation of new 
types of screens: Television sets with 3D capabilities; an increasing number of LCD screens in 
retail outlets and cafés (often used only to display muted, free to air TV); and the screens of mobile 
devices such as smart phones and tablets. There are over 29 million mobile subscriptions in 
Australia – a penetration rate of around 130% – including 16.2 million mobile handset subscriptions 
with internet access capability (Australian Bureau of Statistics, 2012). When the Pebble “e-paper” 
watch project launched on kickstarter.com, it asked backers for US$100,000 support. It received 
more than 100 times the original goal: over US$10M. This figure illustrates the popularity and 
excitement that ubiquitous computing technology sparks with users and consumers. 
What will be considered the next (or fifth) generation of screens is still debatable. Contestants are 
emerging across three categories. New form factors of (1) personal screens are entering the market, 
such as the Pebble wrist watch with a programmable screen even smaller than that of a mobile 
phone. Google’s Project Glass also features in this arena, offering the controversial ability to 
digitally augment the user’s view in real-time with contextual and location-based information. In 
the (2) domestic space, 3D televisions, game consoles with frameless image projection capabilities, 
and smart bathroom mirrors using OLED technology, are becoming available. Some high-end 
luxury cars already display digital information on top of the windscreen. Recent product 
innovations allow older vehicles to be retrofitted with such head-up displays that render location-
specific information as the vehicle navigates through the city. Finally, (3) public screens now 
feature not only standard sized LCD TV screens often found in cafés, retail outlets and public 
transport, but also large scale projection areas and digital screens at city plazas and civic centres for 
viewing by large crowds. 
Previous scholarship relevant to our argument includes: communication studies into aspects of 
mobile phone usage (Castells, Fernández-Ardèvol, Qiu, & Sey, 2007; Katz, 2006, 2008; Ling, 
2008; Nyiri, 2005); studies into urban screens and media façades (Haeusler, Tomitsch, & Tscherteu, 
2013; Struppek, 2006; Willis, Roussos, Chorianopoulos, & Struppek, 2010); mobile interfaces in 
public spaces (de Souza e Silva, 2012); games studies into engagement and play (Johnson & 
Gardner, 2010; Przybylski, Rigby, & Ryan, 2010); new media and information aesthetics 
(Manovich, 2006, 2012);  and HCI research into augmented reality (Billinghurst, Langlotz, 
MacIntyre, & Seichter, 2011; Bimber & Raskar, 2005; Furht, 2011). However, there does not yet 
exist a substantial body of scholarship that examines how the arrival and uptake of the next 
generation of screens will be integrated into our city environments to influence, support, and engage 
urban residents. 
McQuire’s (2008, 2012) research explores the potential for linking up large video screens in public 
spaces in Melbourne and Seoul for live events; and he also studies the interplay between 
technology, policy, culture and user-led innovation in the context of networked public space. Whilst 
his work has focussed on large screens in a public space context, our paper is different in two key 
aspects. First, our study examines the next generation of urban screens not in isolation but across 
three categories (personal, domestic, and public). Second, our study employs a research approach 
that combines cultural theory with design practice in order to deliver critically and culturally 
informed outcomes across both theory and design practice. 
New	  Design	  Opportunities	  of	  Next	  Generation	  Screens	  
For the purpose of the paper, we introduce three categories of screens. Personal Screens include 
any type of screen display that is mainly used for personal use, for example, PCs, laptops, mobile 
phones, portable music players, and tablets. More recently, this category has been extended to 
include small scale pedometers with mini LCD displays, as well as the Pebble wrist watch being 
launched at the time of writing, an ‘e-paper’ watch that connects with and extends one’s smart 
phone display. The form factor of the Pebble watch is of interest to this study, as it represents an 
intermediate step between digital information display and the physical world that is less obstructive 
than a mobile phone. 
Conceptually, the next step in this development is a more fluent display of digital information 
overlayed on the physical world view. Although augmented reality applications have been subject 
to research scrutiny for some time, the majority of applications are restricted to niche usage and still 
have an experimental character in complex urban environments. They usually require prosthetic 
help such as the view finder of a camera, or lack mainstream take-up. Google’s Project Glass is 
intended to change this situation by presenting a prototype that heralds the availability of true real-
time augmented reality for use within the urban social fabric. 
 
Figure 1: Pebble watch 
 
Figure 2: Google Project Glass 
Our category of Domestic Screens includes any type of screen display that is mainly used for 
private use by family members and groups of friends, for example, TVs, and new generation game 
consoles such as the Wii U and the Microsoft Xbox 720 with IllumiRoom. Although these devices 
can be used by a single user, they are designed to accommodate group usage. The trend in this 
development space is towards greater immersion through 3D glasses, frameless projections that 
extend beyond the boundaries of the TV set (e.g., IllumiRoom), or multiple screens being used 
simultaneously (e.g., Wii U). New screen innovations in domestic spaces also include internet 
enabled fridges, OLED-lit bathroom mirrors, and other smart appliances featuring novel screen 
technology. 
 
Figure 3: Microsoft Xbox 720 & IllumiRoom 
We include the car in this category, since although screen interactions are mainly driver-focused, 
some extend to passengers. Luxury vehicles are now often equipped with head-up displays (HUD) 
that show information without requiring the driver to look away from the traffic. Pioneer has 
launched the CyberNavi in Japan, which allows any car to be retrofitted with a HUD unit. 
 
Figure 4: Pioneer CyberNavi head-up car display 
The category of Public Screens refers to any type of situated screen display that is publicly 
accessible, for example, the LCD screens commonly found in retail outlets, cafés, public transport, 
and points of interest, as well as large scale media façades and urban screens such as the prominent 
display at Federation Square in Melbourne. The Urban Informatics Research Lab has installed and 
maintains a public screen at a local bus stop that is serviced by the #391 shuttle bus connecting the 
two main campuses of QUT. This screen has been used to trial prototypes of our screen applications 
‘in the wild’ (Chamberlain, Crabtree, Rodden, Jones, & Rogers, 2012; Schroeter, 2012; Schroeter, 
Foth, & Satchell, 2012; Seeburger & Foth, 2012). 
This category of screens also includes cutting edge multi-touch screens of very large dimensions, 
such as The Cube at QUT (Figure 5) which is made up of over 40 large (55-inch) multi-touch 
screens, complemented by 14 high-definition projectors, creating large-scale projection surfaces, to 
form five interactive “walls,” each of which contains up to 12 screens. The surfaces support multi-
touch, multi-user interaction, driven by a dedicated network for multi-touch data, synchronisation 
and content delivery.  
 
Figure 5: The Cube at QUT 
Towards	  a	  Cartography	  of	  the	  Urban	  Mediascape	  
As both technology and technological practice evolve, HCI has expanded its focus from the design 
and assessment of particular interaction styles, to encompass the role that interactive systems play 
in connecting people with their world. The focus of HCI is no longer grounded by the notion of the 
stationary user moored to a fixed PC in an organisational context. Rather, the user is constructed as 
fluid and mobile, interacting across many contexts.	  
The development of screen interfaces has similarly broadened. These days, users are not only 
exposed to a standard TV set at home and a desktop computer at work, but to a plethora of different 
screen interfaces that blur many of the previously drawn boundaries between home and work, 
mobile and static, public and private. Despite a richer and more nuanced perspective of use 
emerging from HCI research, there is a need to extend the focus to encompass the next generation 
of screen interfaces. We argue for a more holistic and forward-looking assessment of ways in which 
humans interact with different screen formats in different situations. Considering screen interfaces 
as ‘social interfaces’ (de Souza e Silva, 2006), an exploration of the way that they intermediate and 
shape interactions on a technical, social and discursive level requires asking how certain 
functionalities, components and formats work in the wild – putting the ‘technicity’ (Kitchin & 
Dodge, 2011) of screen interfaces in the centre of attention. It refers to the extent to which screens 
can augment, supplement, mediate and regulate our lives. Furthermore, we appraise three categories 
of screens and associated interfaces and devices and do not isolate one category, or ‘bet’ on any 
single product’s commercial success. In this way, we aim to develop a ‘screen cartography’ to help 
analyse the impact of these new types of screens on urban informatics applications and real-time 
data innovations. This will be achieved twofold: First, the point of departure is our theoretical 
hypothesis that with the proliferation of screen interface formats being used in many different 
contexts, we are already witnessing a post-cinematic screen environment in the city that requires 
theoretical representation and articulation. Conventional cultural norms of cinematic screen formats 
require the audience to sit down, the lights to go out, and the content to be observed and consumed. 
Such conventions are irrelevant to many emerging new formats, because they draw an isolated view 
on one screen interface. We need to explore and link the emerging new practices of screen usage to 
unpack the interrelationships among different screen formats and build a theory of a ubiquitous 
urban screen environment. 
Second, the catalyst for the theory building will be the study’s critical view on conventional 
dichotomies. This new urban screen mediascape cannot be easily described in simplistic scales such 
as local / global, online / offline, private / public, large / small, or mobile / static. It appears that 
Tripodi’s (2008) term “trans-scalar,” that is, subject to multiple forms of scales, but transcending 
them in previously unseen ways, is a fitting attribute of this new urban mediascape. This notion 
appears the more significant when compared with a parallel development in physics. The 
conventional subjects of physics investigations were larger in size than the atomic scale and much 
slower than the speed of light. Only once humanity’s scientific inquiry ventured beyond those two 
parameters did we acquire new theoretical innovations such as Quantum Field Theory. The analogy 
with physics was also made by Arida (2002) who postulated the “Quantum City” as a new way to 
conceptualise complex urban systems. Similarly, in interaction design and HCI we are now exposed 
to screen interfaces that venture outside our traditional grasp both in terms of size (much smaller 
and much larger form factors) as well as in their immersive abilities to digitally augment, enact and 
transduct reality. 
Seeking to fill a theory gap, we are working towards a cartography of urban screen mediascapes 
that adequately describes the qualities and characteristics of the next generations of screen 
interfaces and how they are perceived and experienced by different users with different applications 
across different contexts. In order to operationalise the theory generation, the study will ask holistic 
questions, such as: 
• What types of scales adequately describe our empirical observations? 
• To what extent are our empirical observations more adequately described being on one or the 
other end of a given scale, or, in fact, showing qualities of transcendence, agility, or elasticity, 
that is, they move along a given scale? 
In addition to questioning previously mentioned, simplistic scales, the study will focus on the 
following four scales: 
1. Divergence vs Convergence: At a time when the average iPhone staggers under the weight of a 
plethora of apps that do everything from acting as a carpenter’s level to a pregnancy predictor, 
we challenge this software convergence and juxtapose it with a trend towards form factor 
divergence represented by the advent of new screens that are tailored to different contexts 
(Howard, Hartnell-Young, Shanks, Murphy, & Carroll, 2004). What impact will increased 
platform interoperability have on this scale? Innovation in terms of design outcomes is 
addressed through the process of rethinking the current form factor that has previously seen 
each new innovation embodied within a mobile artifact. The study seeks to discover what is 
possible when functionality is freed from the form factor of a specific mobile artefact. 
2. Unique vs Ubiquitous: Gordon and de Souza e Silva (2011) argue that place continues to 
matter in a networked world: “The local still matters, and in fact, it may matter more than ever 
before because it can have an immediate and powerful global impact.” (p. 168). The study will 
particularly ask, when do situated screens require unique (i.e., local) content and applications, 
and when is it acceptable to design with a ubiquitous (i.e., global) context in mind? What are the 
mechanisms to shift between these two ends of the spectrum? 
3. Attenuation vs Amplification: The study appropriates the “U-Space” framework (Watson, 
Berthon, Pitt, & Zinkhan, 2004) which contrasts the ability of some screens and screen 
applications to display ambient information (attenuating) with their ability to grab viewers’ 
attention (amplifying). Some screens such as the ones installed across the city of Oulu in 
Finland already take advantage of this scale (Lindén, Heikkinen, Kostakos, Ferreira, & Ojala, 
2012). This study will investigate the affordances of next generation screens to flexibly move in 
between attenuation and amplification. 
4. Informational vs Performative: Verhoeff (2012) describes a trend away from screens only 
representing pure information, towards a performative quality of digitally augmented city 
spaces. This study will explore how different categories of screens, particularly when combined 
with other interface devices such as the Kinect, can turn passersby into viewers and viewers into 
actors. Further, the spectacle created by users-turned-actors can attract further viewers in turn. 
Conclusion	  
The city has become increasingly saturated with new digital screens, from small programmable 
wristwatches to large multi-touch display facilities. These next generation screens promise more 
immersive user experiences. With this paper, we hope to set the scene for a program of research that 
will explore how personal, domestic and public screens contribute to new media architecture and 
interaction design theory and deliver innovative future designs. 
This paper outlines our early thoughts on the subject, arguably rough and in need of further 
refinement. Thus, we invite interested others to chime in on the debate and join us on the journey 
towards a new cartography of the urban mediascape. 
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